Oxytocin released from magnocellular dendrites: a potential modulator of alpha-melanocyte-stimulating hormone behavioral actions?
Alpha-melanocyte-stimulating hormone (alpha-MSH) is implicated in a variety of behavioral processes that are remarkably similar to those behaviors in which centrally acting oxytocin has been implicated. Central oxytocin derives in part from centrally projecting parvocellular neurons of the paraventricular nucleus, but large amounts of oxytocin are also released from dendrites of magnocellular oxytocin neurons in the supraoptic and paraventricular nuclei of the hypothalamus. Oxytocin release from dendrites is semi-independent of electrical activity and can be modulated by peptidergic signals independently of release from nerve terminals. Oxytocin is released from dendrites by stimuli that mobilize intracellular calcium stores, and such stimuli also prime dendritic stores of oxytocin, making them available for subsequent activity-dependent secretion. Evidence exists for efferent projections to the supraoptic nucleus from the arcuate nucleus where alpha-MSH neurons are located, and the supraoptic and paraventricular nuclei show high levels of expression of mRNA for the melanocortin receptor MC4R. These projections may be involved specifically in the regulation of dendritic oxytocin release.